Currently and in the foreseeable future (up to 2100), the global economy is oriented to the use of organic fuel, mostly, solid fuels, the share of which constitutes 40 % in the generation of electric power and 24 % in the generation of heat power. Therefore, the development of plasma technology for their effective and environmentally friendly application represents a priority problem in the field of fuel utilization. In environmental terms, the comprehensive plasma technology of coal processing for the production of synthesis gas from coal organic mass (COM) and valuable components from coal mineral mass (CMM) is highly promising. The essence of this technology is heating the coal dust by oxidizing electric arc plasma to the temperature of its complete gasification, turning COM into environmentally friendly fuel, a synthesis gas, free from particles of ash, nitrogen oxides, and sulfur.
At the same time, CMM oxides are reduced by the carbon residue, generating valuable components, such as technical silicon, ferrosilicon, aluminum, and carbon silicon [1] . In comprehensive plasma coal processing, the endothermic effect of the carbon gasification reaction by steam H 2 O+C=CO+H 2 -Q = 131500 kJ/mol (1) is completely compensated by the electric arc plasma power. Oxides of CMM are reduced to metals and metalloids via the following reactions:
where Me is the metal or metalloid in the CMM, and n and m are the stoichiometric coefficients of the reactions.
As a result of reaction (1), the coal organic mass converts to a synthesis gas, while the coal mineral mass turns to valuable components via reactions (2) and (3).
Thermodynamic computation of plasma-steam comprehensive processing of Turgai brown coal with an ash content of 28 % and the calorific value 13,180 kJ/kg was fulfilled using software code TERRA [1] in temperature diapason300-4000 K and pressure 0.1 MPa.
The gaseous phase of comprehensive coal processing products includes, basically, a synthesis gas with a concentration of up to 99 vol. % at 1500 K. Hydrogen concentration (50 -60 %) exceeds the CO concentration (33 -48 %) in the entire temperature range (1000-4000 К). With increasing temperature, the concentration of carbon monoxide decreases from 46 % at 1500 K to 35 % at 4000 K. Gasification degree reaches 100 % at temperatures 1800 K. A great share of CMM components converts from the condensed phase to the gaseous at a temperature above 1500 K, turning completely into the gaseous phase at a temperature above 2600 K. At temperatures above 3000 K, the gaseous phase includes, basically, Si, Al, Ca, Fe, Na, and compounds of SiO, SiH, AlH, and SiS. The specific power consumption increases monotonously from 1.1 kW h/kg at 1000 K to 6.6 kW h/kg at 4000 K.
Comprehensive plasma processing of coal to produce synthesis gas and valuable components was investigated by using a versatile experimental unit, described in details in [2] . The experimental unit is designed to operate in the power range from 40 to 120 kW, the mean mass temperature of 1800-3000 Samples of solid residue for finding the rate of reduction of CMM oxides were taken from different unit assemblies. X-ray analysis of the samples revealed that the reduced material was found in the slag in the form of ferrosilicon, silicon carbide, and iron. The maximum oxide reduction rate in the CMM (47 %) was observed in the slag from the walls of the plasma reactor in the area of maximum temperatures.
